Ultrastructural nuclear import assay.
Electron microscopy (EM) has been used for several decades to study the mechanisms of nuclear transport. In early studies of nuclear import, gold-conjugated nuclear proteins were microinjected into cells and followed by EM. As the components of the nuclear pore complex (NPC) and soluble mediators of nuclear import were cloned and characterized, gold-conjugated antibodies were utilized to sublocalize the components of the nuclear transport machinery by immuno-EM. Further, gold-conjugated recombinant proteins were used to probe permeabilized cells or isolated nuclear envelopes and characterize binding sites for these proteins at the NPC. More recently, recombinant gold-conjugated nuclear proteins were used in in vitro nuclear import assays to help dissect the mechanisms of nuclear import. We have used this ultrastructural nuclear import assay to study the nuclear import of the transcription factor PU.1. The results showed that this import requires energy but is carrier-independent. In the presence of energy, gold-conjugated PU.1 shifted to the nuclear side of the NPC and the inside of the nucleus. In conjunction with biochemical assays, these results indicated that this shift involved Ran-dependent binding of PU.1 to NUP153, a nucleoporin situated at the nuclear side of the NPC. Here we describe in detail the methods used in the ultrastructural nuclear import assay including preparation of recombinant protein, gold conjugation, in vitro nuclear import assay, electron microscopy, and data analysis.